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(57) ABSTRACT

An LCD panel that provides improved image quality by
preventing light leakage and maintaining constant cell gap is
provided, along with a method of making the LCD panel.
The LCD panel includes a first member that has a column
spacer, a second member that is positioned substantially
parallel to the first member, and a polymer layer disposed
between the column spacer and the second member. The
polymer layer combines the column spacer with the second
member. A liquid crystal layer is disposed between the first
member and the second member.
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LIQUID CRYSTAL DISPLAY PANEL HAVING A
CONSTANT CELL GAP AND METHOD OF
MAKING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 2005-0046770 filed on Jun. 1, 2005
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display panel and a method of making the same, and more
particularly to a liquid crystal display panel with a constant
cell gap between two substrates.

[0004] 2. Description of the Related Art

[0005] An LCD (liquid crystal display) device includes an
LCD panel having a TFT (Thin Film Transistor) substrate on
which TFTs are formed, a color filter substrate on which a
color filter layer is formed and a liquid crystal layer inter-
posed between the two substrates. Since the LCD panel does
not emit light by itself, the LCD may include a backlight unit
disposed in the rear of the TFT substrate. The transmittance
of the light generated by the backlight unit as it passes
through the LCD depends on the alignment of liquid crystals
in the liquid crystal layer.

[0006] The L.CD also comprises a driving circuit applying
a driving signal to a gate line and a data line formed on the
TFT substrate in order to form a screen on a display area.
The driving circuit includes a gate driving chip, a data
driving chip and a printed circuit board on which a timing
controller and a driving voltage generating part are formed.

[0007] Optical characteristic of the LCD panel is closely
related to the cell gap in the liquid crystal layer formed
between the two substrates. Specifically, the contrast and the
angular field are known to depend upon multiplication of the
birefringence An of the liquid crystal and the cell gap.
Therefore, when the cell gap of the LCD panel is not
constant, the optical characteristic is not constant either.

[0008] The cell gap becomes irregular when the LCD
panel gets bent. Bending of the LCD panel is especially
problematic when a flexible material such as plastic is used
for the substrate. A method of maintaining a constant cell
gap in an LCD made with flexible substrate is desired to
ensure stable optical characteristics and quality images.

SUMMARY OF THE INVENTION

[0009] Accordingly, it is an aspect of the present invention
to provide an LCD panel in which a constant cell gap is
maintained.

[0010] Another aspect of the present invention is to pro-
vide a method of making the LCD panel with a constant cell
gap-

[0011] The foregoing and/or other aspects of the present
invention are achieved by providing an LCD panel that
includes a first member including a column spacer, a second
member disposed substantially parallel to the first substrate,
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a polymer layer disposed between the column spacer and the
second member, the polymer layer combining the column
spacer with the second member, and a liquid crystal layer
disposed between the first member and the second member.

[0012] At least one of the first member and the second
member may be provided with an insulating substrate made
of plastic.

[0013] ATFT may be formed on the first member, and the
insulating substrate of the second member may be made of
plastic.

[0014] The LCD panel may also include a first alignment
layer disposed between the column spacer and the polymer
layer.

[0015] The second member may include an insulating
substrate and a common electrode layer and a second
alignment layer which are formed sequentially on the insu-
lating substrate, and the polymer layer is formed on the
second alignment layer.

[0016] Caved-in parts may be dispersed on the second
member and the polymer layer is disposed in the caved-in
parts.

[0017] A black matrix may be formed on the second
member in the lattice shape and the caved-in parts may be
formed on the black matrix.

[0018] The black matrix may be removed from the caved-
in parts.

[0019] The black matrix may include an organic sub-
stance.

[0020] The second member may also include an overcoat

layer and the caved-in parts may be formed on the overcoat
layer.

[0021] A metal pattern may be formed on an area of the
first member that aligns with the caved-in parts when the
first member and the second member are aligned to reduce
light leakage.

[0022] The polymer layer may include acryl resin and
epoxy resin.

[0023] The polymer layer may include an ultraviolet hard-
ening resin.

[0024] The LCD panel also includes a sealant combining
the first member with the second member and an ultraviolet
hardening resin.

[0025] The foregoing and/or other aspects of the present
invention are also achieved by providing a method of
making an LCD panel. The method includes forming a first
member on which a column spacer, forming a pre-polymer
layer on a second member such that the pre-polymer aligns
with the column spacer upon alignment of the first member
and the second member, disposing the first member on the
second member so that the column spacer aligns with the
pre-polymer layer; and hardening the pre-polymer layer.

[0026] At least one of the first member and the second
member may be provided with an insulating substrate made
of plastic.

[0027] The method may also include forming the second
member by forming a caved-in part dispersed on the insu-
lating substrate and disposing the pre-polymer layer in the
caved-in part.
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[0028] Forming the second substrate may include forming
a common electrode layer and an alignment layer sequen-
tially on an insulating substrate and disposing the pre-
polymer layer on the alignment layer.

[0029] The pre-polymer layer may be hardened by ultra-
violet radiation.

[0030]
method.

[0031] The method of making the LCD panel may also
include forming a sealant along the edges of the first member
and the second member and hardening the polymer layer and
the sealant at the same time.

The pre-polymer layer may be formed by an ink-jet

[0032] The method may also include forming a sealant
along the edges of the first member and the second member,
hardening the pre-polymer layer and the sealant after dis-
posing the first member substantially parallel to the second
member, and forming a liquid crystal layer between the first
member and the second member after hardening the pre-
polymer layer and the sealant.

[0033] The method of making the LCD panel may also
include forming a sealant along the edges of the first member
and the second member and forming a liquid crystal layer by
using a dropping method on the substrate on which the
sealant is formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and/or other aspects and advantages of
the present invention will become apparent and more readily
appreciated from the following description of the exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0035] FIG. 1 is a plan view of a first member according
to a first embodiment of the present invention;

[0036] FIG. 2 is a plan view of a second member accord-
ing to the first embodiment of the present invention;

[0037] FIG. 3 is a sectional view of an LCD panel
according to the first embodiment of the present invention;

[0038] FIGS. 4a through 4g are sectional views showing
a method of making the LCD panel according to the first
embodiment of the present invention;

[0039] FIGS. 5a and 5b are sectional views showing
another method of making the LCD panel according to the
first embodiment of the present invention;

[0040] FIG. 6 is a sectional view of an LCD panel
according to a second embodiment of the present invention;

[0041] FIG. 7 is a sectional view of an LCD panel
according to a third embodiment of the present invention;
and

[0042] FIG. 8 is a sectional view of an LCD panel
according to a fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENT

[0043] References will now be made in detail to exem-
plary embodiments of the present invention illustrated in the
accompanying drawings, wherein like reference numerals
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refer to like elements throughout. The embodiments are
described below in order to explain the present invention by
referring to the figures.

[0044] An LCD panel according to a first embodiment of
the present invention will be described with reference to
FIGS. 1 through 3. FIG. 1 is a plan view of a first member
110, FIG. 2 is a plan view of a second member 200 and FIG.
3 is a sectional view of the LCD panel according to the first
embodiment of the present invention.

[0045] The LCD panel 1 includes the first member 100 on
which a column spacer 161 is formed, the second member
200 disposed facing the first member 100, a polymer layer
300 disposed between the column spacer 161 and the second
member 200, a sealant adhering the two members 100, 200
and a liquid crystal layer 500 disposed in a space which the
two members 100, 200 and the sealant 400 form.

[0046] The first member 100 will now be described. A gate
line assembly is formed on a first insulating substrate 110.
The gate line assembly includes a gate line 121 extending in
a first direction and a gate electrode 122 of a TFT connected
to the gate line 121.

[0047] A gate insulating layer 131 made of silicon nitride
(SiNx) or the like is formed on the first insulating substrate
110, the gate line 121, and the gate electrode 122. On the
gate insulating layer 131 of the gate electrode 122 is formed
a semiconductor layer 132 made of amorphous silicon or the
like. On the semiconductor layer 132 is formed ohmic
contact layer 133 made of n+hydrogenated amorphous sili-
con highly-doped with n-type dopant. The semiconductor
layer 132 is formed like an island on the gate electrode 122.
The ohmic contact layer 133 is divided into two parts
separated by the gate electrode 122.

[0048] A data line assembly is formed on the ohmic
contact layer 133 and the gate insulating layer 131. The data
line assembly includes a data line 141, a source electrode
142, and a drain electrode 143. The data line 141 is formed
to extend in a second direction substantially perpendicular to
the first direction. The data line 141 and the gate line 121
define a pixel. The source electrode 142 branches from the
data line 141 and extends over an upper part of the ohmic
contact layer 133. The drain electrode 143 is separated from
the source electrode 142 and formed across the gate elec-
trode 122 from the source electrode 142.

[0049] A protective layer 151 is formed on the data line
assembly (141, 142, 143) and on the portion of the semi-
conductor layer 132 which is not covered with the data line
assembly. The protective layer 151 is made of a SiNx layer,
an a-Si:C:0 layer or an a-Si:O:F layer, any of which may be
formed through suitable conventional methods such as
PECVD (plasma enhanced chemical vapor deposition) or an
acryl-based organic insulating layer. A contact hole 153 is
formed on the protective layer 151 through which the drain
electrode 143 is exposed.

[0050] A pixel electrode 152 is formed on the protective
layer 151. The pixel electrode 152 is made of ITO (indium
tin oxide) or IZO (indium zinc oxide) and is connected to the
drain electrode 143 through the contact hole 143.

[0051] The column spacer 161 is formed on the protective
layer 151 and is projected to the second member 200. The
column spacer 161, which is usually manufactured by pat-
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terning an organic layer, maintains a cell gap between the
first member 100 and the second member 200. The column
spacer 161 is preferably formed on an area that is covered
with a black matrix 211 of the second member 200 when the
first and second members are combined. The column spacer
161 being aligned with the black matrix 211 prevents a
decrease of the aperture ratio.

[0052] A first alignment layer 171 is formed on the pixel
electrode 152 and the column spacer 161. The first align-
ment layer 171 is usually made of polyimide and is rubbed
to align the liquid crystal molecules in a regular direction.

[0053] The second member 200 that is disposed facing the
first member 100 will now be explained.

[0054] The second member 200 includes a second insu-
lating substrate 210, the black matrix 211 formed in a lattice
shape on the second insulating substrate 210, a color filter
221 with red, green and blue portions. Alternatively, the
color filter 221 may have cyan, magenta and yellow por-
tions. The second member 200 further includes a common
electrode 231 formed on the color filter and a second
alignment layer 241.

[0055] The black matrix 211 marks different pixels and is
made of a photosensitive organic substance containing a
black pigment. The black pigment may be carbon black,
titanium oxide or the like. However, the black matrix 211
may be made of a single-layered metal layer of chrome,
chrome oxide, chrome nitride and etc. or a multi-layered
metal layer compounding thereof, apart from the embodi-
ment.

[0056] The black matrix 211 is formed in the lattice shape
along the gate line 121 and the data line 141 of the first
member 100 and is also formed on the semiconductor layer
132 in order to prevent light from reaching the semiconduc-
tor layer 132. A caved-in part 212 is formed on an area
corresponding to the column spacer 161 of the first member
100. In the first embodiment, there is substantially no black
matrix 211 in the caved-in part 212. On the caved-in part 212
is disposed a polymer layer 300, which will be described in
detail later. A form of the caved-in part 212 corresponds to
a form of the upper part of the column spacer 161. Further,
the area of the caved-in part 212 is preferably wider than the
area of the upper part of the column spacer 161 that contacts
the caved-in part 212.

[0057] The color filter 221 is formed by repeatedly dis-
posing red, green and blue filters or cyan, magenta and
yellow filters, and gives colors to light passing through the
liquid crystal layer 500. The color filter 221 may be made of
a coloring a photosensitive organic substance by pigment
distribution using any of the well-known methods.

[0058] The common electrode 231 is formed on the over-
all second member 200 and is made of a transparent con-
ductive substance like ITO (indium tin oxide) or IZO
(indium zinc oxide). The common electrode 231 directly
applies a signal voltage to the liquid crystal layer 500. The
signal voltage applied by the common electrode 231 is
usually different from the signal voltage applied by the pixel
electrode 152.

[0059] A second alignment layer 241 is formed on the
common electrode 231. The second alignment layer 241 is
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usually made of polyimide and is rubbed to align liquid
crystal molecules in a predetermined direction.

[0060] Here, at least one or both of the first insulating
substrate 110 and the second insulating substrate 210 may be
made of plastic, such as polycarbon, polyimide, PES, PAR,
PEN, PET and etc. Using plastic as the insulating substrates
110, 210 increases the flexibility of the LCD panel 1.

[0061] When a plastic substrate is used, processing tem-
perature should be maintained at about 150° C. to about 200°
C., which is a general temperature tolerance limit of the
plastic substrate. Especially when the plastic substrate is
used for the first insulating substrate 110, it is preferable to
prevent the temperature from rising above this range during
the formation of a metal layer or an inorganic layer.

[0062] The polymer layer 300 is disposed between the first
alignment layer 171 on the column spacer 161 of the first
member 100 and the second alignment layer 241 on the
caved-in part 212 of the second member 200. The polymer
layer 300 is adhered to the first alignment layer 171 and the
second alignment layer 241, respectively, and includes ultra-
violet hardening resin like acryl resin. Furthermore, the
polymer layer 300 may also include thermo-hardening resin
like epoxy resin.

[0063] Since the column spacer 161 has a greater area
contacting the second member 200 than a plastic spacer
having a sphere shape, the first member 100 and the second
member 200 are adhered more strongly with the column
spacer 161 than with a spherical spacer. Contrarily to the
plastic spacer in a shere shape, the forming location of the
column spacer can be controlled precisely. Thus the two
memners 100, 200 can be combined with uniform strength
using the column spacer. Accordingly, the cell gap of the
LCD panel 1 is maintained even if the LCD panel 1 gets
bent.

[0064] The sealant 400 combining the two members 100,
200 is disposed on the outside of the display area of the LCD
panel 1. The sealant 400 is formed along the circumference
or edges of the LCD panel 1 and includes ultraviolet
hardening resin like acryl resin. Furthermore, the sealant 400
may further comprise thermo-hardening resin like epoxy
resin, a hardening agent of amine series, a filler like alumina
power and a spacer.

[0065] The liquid crystal layer 500 is disposed in a space
formed by the two members 100, 200 and the sealant 400
and is aligned according to the voltage difference between
the pixel electrode 152 and the common electrode 231.

[0066] Hereinafter, a method of making the LCD panel
will be described with reference to FIGS. 4a through 4g.
The first member 100 may be formed by any of the suitable
well-known methods.

[0067] First, the black matrix 211 is formed on the second
insulating substrate 210, as shown in FIG. 4a. A photoresist
of the black matrix is made by adding a black pigment to a
photosensitive organic substance. The black pigment may be
carbon black or titanium oxide. The black matrix 211 is
completed when the second insulating substrate 210 is
coated with the photoresist of the black matrix, exposed,
developed, and baked. Then, the caved-in part 212 is formed
(e.g., by etching) and dispersed in the black matrix 211.
Location, size and the number of the caved-in part 212 may
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vary according to the location, size and the number of the
column spacer 161 of the first member 100.

[0068] Then, the color filter 221 is formed between the
black matrixes 211 as shown in FIG. 45. The color filter 221
is manufactured by coating, exposure, development and
baking. The color filter 221 may be formed by the ink-jet
method as well.

[0069] Thereafter, referring to FIG. 4c, on the color filter
221 and the black matrix 211 not covered with the color filter
221 are formed the common electrode 231 and the second
alignment layer 241 sequentially, thereby completing the
second member 200. As shown, the common electrode 231
and the second alignment layer 241 are partly disposed in the
caved-in part 212.

[0070] The common electrode 231 is formed by depositing
a transparent conductive substance such as ITO (indium tin
oxide), 1Z0(indium zinc oxide), or etc. by the sputtering
method.

[0071] The second alignment layer 241 is formed as
follows. Polyamic acid generally formed by dissolving
diamine compound and an anhydride in a solvent is printed
on the common electrode 231. Thereafter, polyamic acid is
transformed into polyimide through drying, heating and
hardening. The polyimide is rubbed and the second align-
ment layer 241 is completed. Rubbing includes contacting
the rubbing cloth with the second alignment layer 241. The
rubbing cloth is wrapped around a rubbing roll, which is
rotated at high speed. Through this rubbing process, the
second alignment layer 241 is transformed in its structure
enough to align the liquid crystal molecule in a predeter-
mined direction.

[0072] After the second member 200 is prepared, a pre-
polymer layer 310 is formed in the caved-in part 212, as
shown in FIG. 4d. The pre-polymer layer 310 transforms
into the polymer layer 300 by hardening and is adjacent to
the second alignment layer 241. The pre-polymer layer 310
may be formed by the ink-jet method and may be stably
disposed since formed in the caved-in part 212.

[0073] Next, the sealant 400 is formed along the circum-
ference or the edges of the second member 200, as shown in
FIG. 4e. The sealant 400 may be formed, for example, by
using a screen mask method or a dispense method. The
screen mask method is widely used because it is convenient.
However, it has some disadvantages such as generation of
defects when a mask is contacted with an alignment layer
and difficulty of use with large substrates. Therefore, the
dispense method is often preferred as the substrate becomes
larger. An injection hole (not shown) through which the
liquid crystal is injected into the space between the members
100, 200 is formed on the sealant 400.

[0074] Thereafter, the first member 100 and the second
member 200 are connected, shown in FIG. 4f. Here, the
column spacer 161 of the first member 100 is connected to
the pre-polymer layer 310. In that state, ultraviolet is applied
to the pre-polymer layer 310 to harden it. The pre-polymer
layer 310 includes a monomer that polymerizes when
exposed to ultraviolet radiation. When the pre-polymer layer
310 is hardened, the sealant 400 is preferably hardened at the
same time. Through this process, the first member 100 and
the second member 200 are adhered to each other in the
display area as well as in the circumference/edge region of
the two members.
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[0075] Then, the liquid crystal layer 500 is formed by
injecting the liquid crystal into the space between the two
substrates 100, 200 through a filling method. The liquid
crystal is injected by using vacuum and a nitrogen pressure.
Since the pre-polymer layer 310 is hardened, there is no
problem during the liquid crystal injection even though the
polymer layer contacts the liquid crystals.

[0076] Hereinafter, another method of making the LCD
panel according to the first embodiment of the present

invention will be described with reference to FIGS. 5a and
5b.

[0077] The first member 100 and the second member 200
are manufactured as described above. The injection hole is
not formed on the second member 200 when applying the
sealant 400.

[0078] In that state, the liquid crystal layer 500 is formed
with the dropping method on the second member 200, as
shown in FIG. 54. With the dropping method, it takes less
time to form the liquid crystal layer 500 than with the filling
method. In the dropping method, the liquid crystal layer 500
is contacted with the pre-polymer layer 310, which is not
hardened yet. Therefore, the pre-polymer layer 310 should
not be mixed with the liquid crystal layer 500 lest it changes
the properties of the liquid crystal layer 500. When forming
the liquid crystal layer 500, the sealant 400 may be partly
hardened by heating.

[0079] Referring to FIG. 55, the first member 100 is
connected to the second member 200. Here, the column
spacer 161 of the first member 100 is connected to the
pre-polymer layer 310. In that state, the pre-polymer layer
310 and the sealant 400 are hardened by ultraviolet radia-
tion, thereby completing the preparation of LCD panel 1.

[0080] An LCD panel according to a second though a
fourth embodiments will be described with reference to
FIGS. 6 through 8.

[0081] In the second embodiment shown in FIG, 6, a
metal pattern 123 is formed on the part of a first member 100
that would align with the caved-in part 212 upon assembly
with the second member 200. The metal pattern 123 pre-
vents light from leaking due to the caved-in part 212. The
metal pattern 123 may be formed to be the same height as
a gate line assembly (121, 122) although this is not a
limitation of the invention.

[0082] There is no liquid crystal layer 500 in an area where
the caved-in part 212 is formed because of the presence of
the column spacer 161. Light from the rear of the first
member 100 passes though the column spacer 161 and a
polymer layer 300, and then exits the LCD panel 1. Accord-
ingly, light is leaked and display quality may deteriorate.
The metal pattern 123 prevents or at least reduces this light
leakage. The metal pattern 123 is preferably formed a little
wider than the caved-in part 212.

[0083] In the third embodiment shown in FIG. 7, there is
a black matrix 211 in a caved-in part 212. The black matrix
211 in the caved-in part 212 is thinner than the black matrix
211 in the areas surrounding the caved-in part 212. Accord-
ingly, light leakage is prevented or reduced without addi-
tional metal pattern 123 like in the second embodiment.

[0084] In the fourth embodiment shown in FIG. 8, a
caved-in part 252 is formed on an overcoat layer 251. The
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overcoat layer 251 covers a color filter 221 and a black
matrix 211, which is not covered with the color filter 221.
The overcoat layer 251 protects the color filter 221 and may
be made of an organic substance. The overcoat layer 251 is
removed in the caved-in part 252. The caved-in part 252 is
disposed on the black matrix 211 such as to prevent or
reduce light leakage. On the overcoat layer 251 are formed
a common electrode 231 and a second alignment layer 241.

[0085] Although a few embodiments of the present inven-
tion have been shown and described, it will be appreciated
by those skilled in the art that changes may be made in these
embodiments without departing from the principles and
spirit of the invention, the scope of which is defined in the
appended claims and their equivalents.

What is claimed is:
1. An LCD panel comprising:

a first member including a column spacer;

a second member disposed substantially parallel to the
first member,

a polymer layer disposed between the column spacer and
the second member, the polymer layer combining the
column spacer with the second member; and

a liquid crystal layer disposed between the first member

and the second member.

2. The LCD panel according to claim 1, wherein at least
one of the first member and the second member comprises
an insulating substrate made of plastic.

3. The LCD panel according to claim 2, wherein a TFT is
formed on the first member, and the insulating substrate of
the second member is made of plastic.

4. The LCD panel according to claim 1, further compris-
ing a first alignment layer disposed between the column
spacer and the polymer layer.

5. The LCD panel according to claim 1, wherein the
second member comprises an insulating substrate and a
common electrode layer and a second alignment layer which
are formed sequentially on the insulating substrate, and
wherein the polymer layer is formed on the second align-
ment layer.

6. The LCD panel according to claim 1, wherein caved-in
parts are dispersed on the second member and the polymer
layer is disposed in the caved-in parts.

7. The LCD panel according to claim 6, wherein a black
matrix is formed on the second member in a lattice pattern
and the caved-in parts are formed on the black matrix.

8. The LCD panel according to claim 7, wherein the black
matrix is removed from the caved-in parts.

9. The LCD panel according to claim 7, wherein the black
matrix comprises an organic substance.

10. The LCD panel according to claim 6, wherein the
second member further comprises an overcoat layer and the
caved-in parts are formed on the overcoat layer.

11. The LCD panel according to claim 6, wherein a metal
pattern is formed on an area of the first member that aligns
with the caved-in parts when the first member and the
second member are aligned to reduce light leakage.

12. The LCD panel according to claim 1, wherein the
polymer layer comprises acryl resin and epoxy resin.

13. The LCD panel according to claim 1, wherein the
polymer layer comprises an ultraviolet hardening resin.
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14. The LCD panel according to claim 1, further com-
prising a sealant combining the first member with the second
member, wherein the sealant contains an ultraviolet hard-
ening resin.

15. A method of making an LCD panel comprising:

forming a column spacer on a first member;

forming a pre-polymer layer on a second member such
that the pre-polymer aligns with the column spacer
upon alignment of the first member and the second
member;

disposing the first member on the second member so that
the column spacer aligns with the pre-polymer layer;
and

hardening the pre-polymer layer.

16. The method of making the LCD panel according to
claim 15, wherein at least one of the first member and the
second member is made of an insulating substrate made of
plastic.

17. The method of making the LCD panel according to
claim 15, further comprising forming the second member by
forming a caved-in part dispersed on an insulating substrate
and disposing the pre-polymer layer in the caved-in part.

18. The method of making the LCD panel according to
claim 15, further comprising forming the second member by
forming a common electrode layer and an alignment layer
sequentially on an insulating substrate and disposing the
pre-polymer layer on the alignment layer.

19. The method of making the LCD panel according to
claim 15, further comprising hardening the pre-polymer
layer by ultraviolet radiation.

20. The method of making the LCD panel according to
claim 15, wherein forming the pre-polymer layer comprises
using an ink-jet method.

21. The method of making the LCD panel according to
claim 15, further comprising:

forming a sealant along edges of the first member and the
second member, and

hardening the polymer layer and the sealant at the same
time.
22. The method of making the LCD panel according to
claim 15, further comprising:

forming a sealant along edges of the first member and the
second member;

hardening the pre-polymer layer and the sealant after
disposing the first member substantially parallel to the
second member; and

forming a liquid crystal layer between the first member
and the second member after hardening the pre-poly-
mer layer and the sealant.
23. The method of making the LCD panel according to
claim 15, further comprising:

forming a sealant along edges of the first member and the
second member; and

forming a liquid crystal layer by using a dropping method
on the members on which the sealant is formed.
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